Abstract Despite established country's tobacco control law, cigarette smoking by the young people and the magnitude of nicotine dependence among the students is alarming in Bangladesh. This study was aimed to determine the prevalence of smoking and factors influencing it among the secondary school students. A two-stage cluster sampling was used for selection of schools with probability proportional to enrollment size followed by stratified random sampling of government and private schools. The 70-item questionnaire included 'core GYTS' (Global Youth Tobacco Survey) and other additional questions were used to collect relevant information. Analysis showed that the prevalence of smoking was 12.3% among boys and 4.5% among girls, respectively. The mean age at initiation of smoking was 10.8 years with standard deviation of 2.7 years. Logistic regression analysis revealed that boys are 2.282 times likely to smoked than girls and it was 1.786 times higher among the students aged 16 years and above than their younger counterparts. Smoking by teachers appeared to be the strong predictor for students smoking behaviour (OR 2.206, 95% CI: 1.576, 3.088) followed by peer influence (OR 1.988, 95% CI: 1.178, 3.356). Effective smoking prevention program should to be taken to reduce smoking behaviour. The school curricula had less impact in preventing smoking except teacher's smoking behaviour.
Introduction
Tobacco use is one of the leading preventable causes of death in developed countries and a rising concern in developing countries [1] . It causes death of nearly five million people annually from its related illnesses, and is projected to exceed eight million by the year 2030 [2, 3] . The global tobacco burden is mostly seen in developing countries, where an estimated 84% of the world's 1.3 billion current smokers live [4] .
The prevalence of smoking among adolescents varies across countries. In Turkey, Thailand and United States, the prevalence ranges from around 22 to 25% [5] [6] [7] whereas in African country like Nairobi, the prevalence of ever smoking was higher at 38% for male students and almost 18% for females [8] . High smoking prevalence among secondary students of 29-33%, were also reported in Johor and Kelantan states of Peninsular Malaysia [9, 10] . The smoking prevalence increased with age of the students, varying from 7% in elementary, 17% in middle and 41% in high schools of Ohio, United States [11] . Male students were more likely to smoke compared to females [4, 8, 10, 12, 13] .
The determinants of smoking among adolescents include parental influence, peer influence and environmental predisposition [4] . Study showed the associations of adolescent smoking with age, parents' socioeconomic status, family environment and school environment [14] . Parental or family members' smoking status influences adolescents' smoking behavior as students living with parents or siblings smokers are more likely to initiate smoking at an earlier age compared to those in a non-smoker home environment [5, 11, 15, 16] . Adolescents with larger family size also tend to become smokers, due to higher chance of having at least one member of the household being a smoker to influence the adolescent to also smoke [14] . The risk of smoking among adolescents inversely associated with the parental socio-economic status including parental education, occupation and income [4, 14, 17] . School environment may also predict youth smoking behavior, as the risk increases if they see other students smoking near or at school [18] . Although discussions or teachings on the harmful effects of smoking may have protective effect on smoking among students [19] , only less than half of the overall students in 12 countries under GYTS survey reported having been taught about the effect of tobacco use [20] .
Despite health promotions being carried out, there is still a concerning rise of smoking in Bangladesh, especially among the youths. It is crucial for the country to take prompt actions to ensure healthy behaviours among all secondary school students. These students are in a transition between adolescence and early adulthood, a time during which any unhealthy behaviour developed may be malleable or being consolidated into lifetime patterns. The complications of smoking are long term, and will lead to generations with chronic illnesses in decades to come. A study is therefore needed to understand the factors influencing the smoking behaviour among the Bangladeshi students, in order to plan for more effective strategies and interventions to curb this social issue. This study investigated the smoking behaviour among secondary school students (eighth, ninth and tenth grade) in Bangladesh with the aim to analyze the influences of socio-demographic characteristics and environmental factors on their smoking behaviour.
Methodology

Study Design and Sampling Procedure
This was a school-based cross-sectional study based on framework of the Global Youth Tobacco Survey (GYTS) [21] , designed and conducted by the World Health Organization (WHO) and Centers for Disease Control (CDC). The study population included students of grade 8, 9 and 10 of secondary schools all over Bangladesh, from both government and non government schools. The prevalence of smoking from previous GYTS report was considered for calculation of sample size. Available evidence suggests that the prevalence rate of smoking among the students varies from 8 to 10%. Therefore, the requisite sample size was 3884 with a z value at 95% confidence level; prevalence of smoking among students was considered as 9% (WHO 2008) [22] with relative precision of 10%. The sample was further increased by multiplying with design effect 2.0 and it was further increased again by 10% to account for contingencies, such as non-response. So, the ultimate sample size was calculated to be 8585. However, only 6877 students participated in the study. The school and student's response rate was 98.33 and 88.68%, respectively. Therefore, the overall response rate was 87.16%, i.e. school response rate multiplied by student response rate. According to Bangladesh Bureau of Education Statistics (BANBEIS), a total of 18,500 secondary schools had 7,398,552 student enrolments. A multistage cluster sampling technique was adopted to select 30 districts using probability proportional to enrolment (PPE), i.e. schools with high number of students were more likely to be selected than schools with low number of students. In the second stage, all the schools in the district were stratified into government and non government, and one school from each stratum was then selected randomly. In the third stage, the grade of 8, 9 and 10 students were selected randomly. That is if any grade students have more than one section, then it was selected randomly. Finally, all the available students of grade 8, 9, 10 in the selected section were included in the sample.
Instruments Development and Data Collection Procedure
The questionnaire consisted of a ''core'' component of GYTS questionnaire and an ''additional'' component which included Bangladesh-specific policy options for tobacco free school questions prepared in view of the multiple varieties of tobacco use in Bangladesh. The 70-item questionnaire contained several different sections on demographic data, use of both smoking and non-smoking forms of tobacco, attitude to tobacco use, knowledge of tobacco hazards, exposures to environmental tobacco smoke (ETS), school curriculum, media advertising and other variables. Each item had a multiple-choice question with a single answer. There was no skip or branching pattern of any question. It was a self-administered questionnaire and all questions were required to be answered. We used Bangla version of questionnaire for field operation. Following the pre-test, some modifications in the order of the questions and terminology were made in the final questionnaire. A questionnaire development workshop was conducted to finalize the questionnaire. Data were collected by using an anonymous self-administered questionnaire. Informed verbal consent from the school authority was obtained after explaining the purpose of the study. The questionnaire was distributed to the students of selected classes after explaining the purpose of the study and the instructions to fill in the questionnaire. Considering the sensitivity of the issue, the school authority was requested not to be present in the class during filling of the questionnaire. One-class period (approx. 45 min) was provided to fill in the questionnaire. Students were assured that the information they provided would remain confidential and were encouraged to be truthful in their responses. They were informed that their participation was voluntary and they could withdraw from the study at any time. Any student absent on the day of the survey was excluded from the study. The study proposal was approved by the Technical Review Committee of the Directorate General of Health Services (DGHS), Bangladesh. The field operation was conducted after obtaining the permission from the Directorate of Secondary and Higher Education, Ministry of Education and of the Headmasters of the selected schools. Ethical clearance was also taken from Institutional Review Board (IRB) of the National Institute of Preventive and Social Medicine (NIPSOM), Mohakali, Dhaka-1212.
Data Analysis
The data entry was started simultaneously along with data collection. The survey data were checked, verified and then entered into the computer using MS Access 2007. Incomplete and inconsistent data were discarded and were not included for final analysis. Finally, data of 6563 respondents were used for analysis. Data analyses were done using SPSS version 17 software (Statistical Package for Social Sciences) and accounted for the complex sampling design and weighting factors in the data set. To reduce the bias, a weight was assigned to each questionnaire by compensating for different pattern of non-responses. Simple frequencies, bi-variate, multivariate analyses were done as appropriate. Statistical significance was tested at 5% probability level.
Results
Socio-Demographic Characteristics
A total of 6563 students participated in the study. The mean age of the students was 14.1 (95% CI 14.1, 14.2 years) years. Majority of the students were girls (68%) while the remaining 32% were boys. The students were in classes of eighth, ninth and tenth grades, with a fairly equal distribution among each level of educational attainment. The mean family size of the students was 5.9 (95% CI: 5.80, 5.96). The highest percentage of the student's fathers were engaged in agricultural farming (61.6%) followed by business (20.2%). However, majority of the mothers were housewives (91.2). Most of the students were from moderate economic status, as 83% of them had their ceiling made of tin. Only one-tenth (11.2%) had good economic background with their ceiling made of concrete, while minority (5.7%) were from poorer economic background as their house ceiling were made of straw (Table 1) .
Smoking Status
The prevalence of current smoking among secondary students in Bangladesh was 7% (95% CI: 6%, 8.1%). The highest percentage of students started smoking at the ages 10-11 years (27.9%) followed by 8-9 years (26.8%). However, 13% students started smoking very early at the age of 7 years. The highest percentage of the students smoked less than one cigarette per day (62.3%) followed by at least one cigarette per day (26.1%) ( Table 2 ).
Exposure to Second Hand Smoking
Several environmental factors were found to influence smoking behavior among the students. From the study, 30.2% of the students reported having at least one parent who was a smoker and one-fifths (19.9%) of the students mentioned that the school teachers were smokers. During 7 days prior to the study, more than two-fifth (43.2%) of students reported seeing more than one person smoking in front of them at home. More than one tenth (13%) of the students were exposed to smoking in the school compound, while three-fifths (58%) had witnessed at least one person smoking in public places (Table 3) .
Bivariate Analysis of Relationship Between Smoking and Independent Variables
Chi-square analyses were done to determine the relationship between smoking status and the independent variables. Analyses revealed that smoking was significantly associated with age, sex, parental smoking, smoking at home, school or public place within the past 7 days and also smoking by teachers (P \ 0.001). However, no statistically significant association was found between smoking status and educational attainment i.e. class grade, parental occupation, housing materials, family size (P [ 0.05). The result indicated that the proportion of smoking was found to be higher among the students of higher age group (16 years and above). Smoking was also more common among male students and exposure to environmental tobacco (Table 4) .
Logistic Regression Analysis of Smoking Status and Selected Independent Variables
To identify the factors influencing smoking, a logistic regression model was fitted with smoking status (dichotomous) being the dependent variable, and the selected independent variables on socio-demographic characteristics, environmental variables which have shown statistical significance in the chi-square analyses. Although several factors were significantly associated with smoking status in bivariate analysis, in logistic analysis, only age, sex, exposure to smoking at school and smoking by teachers appeared to be important predictors of smoking (P \ 0.05). Result showed that smoking was 2.27 times higher among males than female students, 1.48 times higher among students aged 16 years and above than those aged 13 years. Prevalence of smoking was also higher among students who reported seeing three or more persons smoking at school (1.988 times). Seeing teachers smoking or using tobacco product also raised the likelihood of students taking up smoking. Analysis showed that smoking was 2.141 times higher among the students who saw teacher's smoking compared to students not seeing teachers smoking or use tobacco product (Table 5) . 
Discussion
In our study, the prevalence of current smoker among secondary school students in Bangladesh was 7%. This is higher than the prevalence (two percent) shown in the 2007 Bangladesh Global Youth Tobacco Survey (GYTS) among students of 13-15 years old (WHO, 2008) [21, 22] . This may reflect increment in student smokers, or due to the inclusion of students from higher age, up to 17 years in this study. However, this prevalence did not vary much from the results of GYTS from other countries, such as Myanmar which has prevalence of five percent (Myanmar GYTS 2004) [23] . In Thailand and Philippines, the prevalence of current smoker was much higher, with almost 12% Thai students [24] and 22% Filipino students currently smoked [25] . High prevalence of smoking among students may relate to their attitudes towards smoking and accessibility on cigarettes. The 2007 Bangladesh GYTS revealed that 26% think boys and 10% think girls who smoke have more friends, while 45% think boys and 11% think girls who smoke look more attractive [26] . This might be one of the social reasons for students to initiate smoking, to increase popularity among friends. Easy accessibility of cigarettes and tobacco products following lack of legislation prohibiting sale of tobacco to minors also increase the possibility of students to smoke [23] .
There were more male smokers than females in this study (OR = 2.271), and male predominance in the prevalence of smoking is not a surprising finding in most countries [8, 24, 25] . In many societies, smoking marks the transition to manhood, and has been embedded in males' daily social relations. There are less female smokers than males, especially in developing countries, probably related to the social norm that has been long formed in many societies. This may because many females smoke to control weight, and found difficult for them to quit smoking due to weight gain upon quitting [27] . A lower prevalence of cigarette smoking among girls may not be reflective of their prevalence on tobaccorelated deaths. This study only reported the prevalence of cigarettes smoking among students, but most Bangladeshi women who use tobacco would use it in a smokeless form [28] and they are about 12 times more likely to consume bidi and other forms of tobacco than males [29] . This is because there is no taboo against women using smokeless tobacco, as compared to cigarette smoking in many South Asia countries. The use of smokeless tobacco usually begins during adolescence, as the young generation would imitate their parents and grandparents in tobacco use [28] .
The prevalence of smoking increased with age. Students aged 16 years and above have 2.4 times higher risk of smoking, compared to those aged 13 years. Kwamanga et al. (2003) supported that smoking in secondary schools is more common when students' age increased from 14 years onwards, regardless of gender. This may be due to the greater exposure to smoking among the older adolescents, peer influence and their curiosity of experimenting new behaviour [8] .
Parents who smoke also increase the risk of smoking among their children by 1.151 times. Several studies also supported that students are more likely to smoke if their parents are also smokers [8, 23, 29] . In Bangladeshi society, father's smoking habit has an important influence on student's smoking habit as the risk almost doubles if their fathers were smokers [9] . Students may develop a 'norm' to smoke and consider smoking as an acceptable behaviour, knowing that their parents also smoke. Smoker parents would be less restrictive on smoking among their own children. These children also have easier access to cigarettes at home and learn the skills of smoking by imitating their parents.
Having seen teachers smoking or using tobacco product also increased the likelihood of students smoking. The risk doubles if students saw their teachers either smoking or using tobacco product, or both. This is an important risk factor, as the Global School Personnel Survey (GSPS) in Bangladesh has shown that nearly one-quarter of school personnel currently use any tobacco product, with around one in 10 currently smoke cigarettes and 13% use other tobacco products [21] . Almost all students agreed that teacher tobacco use influences youth tobacco use [30] , probably because teachers who smoke set bad role models to students, encouraging them to smoke. Teachers who smoke will also be bad implementers of smoke-free policies in school. With the evidence of influential roles played by parents and teachers, these adults may both well play to influence anti-smoking campaign messages to the adolescents by not smoking themselves [8] .
Students in this study were exposed to people's smoking at home (34.9%), in schools (12.4%) and public places (63.9%). This may reflect the poor enforcement of smokefree policies especially at schools and public places. Exposure to smoking at schools or public places significantly increase the risk of students smoking by 1.53 and 1.37 times respectively, compared to those not exposed. Stronger public places restrictions on smoking showed significantly protective effect on smoking prevalence and smoking uptake [31] , and therefore stronger implementation of policies and bans on smoking in these places is important.
Cigarette smoking is prevalent among secondary school students in Bangladesh. In view of the long term effects of smoking on the health and socio-economic development of the country, there is a need of public health interventions, with special attention to the determinants of their smoking behaviour. Poor legislations enforcement on banning smoking in schools and public places might encourage adolescents to take up the first breath of cigarettes, leading them to lifelong addiction. Interventions should involve parents and teachers, in view of their great influence on adolescents smoking. Adults should set better example to discourage this harmful habit among the young by not smoking themselves. School curricula should also be revised emphasizing smoking prevention as a core subject to be taught nationwide.
However, the study is not without limitation. Even though anonymity was emphasized and effort has been made to assure the students that their responses would be confidential, the possibility remains that some students may have under-reported or over-reported their smoking status as smoking is still not a widely accepted social norm especially among the girls, some male students might regard it as macho to be seen as being a smoker. Qualitative study is, therefore, suggested for supplementing a better understanding on the determinants of smoking behaviour among students. Further research should look into the impact of smoke-free policy in schools and public places, on smoking behaviour of students.
